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ABSTRACT : PROBLEM TO BE SOLVED: To provide a heat exchanger with a fin preventive of 
separation from a heat exchanger pipe. 

SOLUTION: Among potential A of a surface layer portion 53a on the outer peripheral face 
of a cooling medium distribution pipe 53, potential B of a core portion 53b except the 
surface layer portion 53a of the cooling medium distribution pipe 53, potential C of a fin 54 
and potential D of a fillet 59 formed on a brazed portion between the cooling medium 
distribution pipe 53 and the fin 54, A<C<D<B is established on a potential basis, namely, 
the potential A of the surface layer portion 53a on the outer peripheral face of the cooling 
medium distribution pipe 53: -850 to -800 mV, the potential B of the core portion 53b of the 
cooling medium distribution pipe 53: -710 to -670 mV, the potential C of the fin 54: -850 to 
-800 mV, and the potential D of the fillet 59: -850 to -800 mV. 
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0. 1 »«X*a7*)tltt±£3»**# i4 tlT Cft^mai : (53)C9H?Lfte^5i^ 7tLt* 
. 0. 4 K S % t &X 2 Y ft * SI! (53)7 ff ffi 7 2 7 II Jq Ififf'iT 7 2 . 

* o 7 , B S3 (53b)<<) M n § * § tt 0 . 1—0. 4 K S % Y T ^ 7= 7 *> 3 . 0. 1—0 50 



&MSOOCI& <JP aX»170061A_ I. > 



(8) 



JP 2004 170081 A !004.6.'l7 



C 0 0 4 4 ] 

□ ^ - l~ 7 .< 7 (54)14 , ZnO. ?~2. 8Ki%, M n 1 . 0 — 1 . 5 Jt ■ X , C 

u o . i 5Si%;nTtoJr, n a i ft £ u * qf n * n * ^ «; « i a i e a » * « s . 

C 0 0 4 5 3 

□ ;U^T- h 7 < 7 (54)© Z n f4 □ ;U7*- h7 * >(54)5)fttSC I , ft MS t(53) 
© ft 1 93 (53a)^ 7 * U v I- (5?) © « fit * |B] & fi C r 1 V I J 7 £fi jR t # f 1 & , ^ © 3 * 
S# 0 . 9K*%*igST3?)ftf4=l^<7*-h7 < >(54)<5lffi^t^5T77 < U y h (5?) 
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[ 0 0 5 1 ] 

» (eoa)© c uk. mm.? ti fe □ >t"> it (50) © tt s a a ft (53)ic JMt z js ai(53 

b)<5ittf CU. *l&(53a)* ©ittit * 3= < U T £ 1 S3 (53a) t & £ £ 7" tt . C 
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& t/SiTT*lS5(53a)t^aS^:rtt, C ft IC <fc ') tt * ft a * (53)© M JL *tt t IS1 ± 7" 

ttmiTait#t?#. ^©s^s^o. iK*x**?*)fti*c©ffl)*»f#i4ftr 
ctt«aaett(eo)# m»s?rft 3tt«aaec53)<DHJL*e*aftr tir . o. 4gs 
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(60a)© M n § * ft I* 0 . 1~0. 4Ki%^t\^?f)?#, 0. 1—0. 3X1 

[ 0 0 5 2 ] 

Znl«l(60b)tf^t JZntS. it 3£ * I ? « © 7 I) IC ft * ft (60a)fr ft 1 IC K 

Kb. tt«aafttt(6o)» mf?^r ft i tt«aaft(53)©^iaj(53a)©ftfltt *c t t 30 
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(54) HEAT EXCHANGER, PIPE MATERIAL AND FIN MATERIAL OF HEAT EXCHANGER AND 
MANUFACTURING METHOD OF HEAT EXCHANGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat 
exchanger with a fin preventive of separation from a 
heat exchanger pipe. 

SOLUTION: Among potential A of a surface layer portion 
53a on the outer peripheral face of a cooling medium 
distribution pipe 53, potential B of a core portion 53b 
except the surface layer portion 53a of the cooling 
medium distribution pipe 53, potential C of a fin 54 and 
potential D of a fillet 59 formed on a brazed portion 
between the cooling medium distribution pipe 53 and the 
fin 54, A<C<D<B is established on a potential basis, 
namely, the potential A of the surface layer portion 53a 
on the outer peripheral face of the cooling medium 
distribution pipe 53: -850 to -800 mV, the potential B of 
the core portion 53b of the cooling medium distribution 
pipe 53: -710 to -670 mV, the potential C of the fin 54: - 
850 to -800 mV, and the potential D of the fillet 59: - 
850 to -800 mV. 
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precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the heat exchanger equipped with the fin brazed by heat exchange tubing and heat exchange 
tubing. 

The heat exchanger from which such potentials serve as A<=C<=D<B in potential when potential 
of the fillet currently formed [ potential / of the part except the surface section / in / for the 
potential of the surface section of a heat exchange tubing peripheral face / A and heat exchange 
tubing ] in the brazing section of C ? heat exchange tubing, and a fin in the potential of B and a fin 
is set to D. 
[Claim 2] 

The heat exchanger according to claim 1 used as potential A:-850 — 800mV of the surface 
section of a heat exchange tubing peripheral face, potential B:-710 — 670mV of the part except 
the surface section in heat exchange tubing, potential C:-850 — 800mV of a fin, and potential D:~ 
850 — 800mV of the fillet currently formed in the brazing section of heat exchange tubing and a 
fin. 

[Claim 3] 

The surface section of a heat exchange tubing peripheral face 0.3 to Cu0.6 mass %, 0.1 to Mn0.4 
mass %, It consists of an aluminum alloy which consists of the remainder aluminum and an 
unescapable impurity including Znl.O - 7.0 mass %. The part except the surface section in heat 
exchange tubing 0.3 to Cu0.6 mass %, It consists of an aluminum alloy which consists of the 
remainder aluminum and an unescapable impurity including Mn0.1 - 0.4 mass %. A fin contains 0.9 
to Zn2.8 mass %, 1.0 to Mn1.5 mass %, and below Cu0.15 mass %. The fillet which consists of an 
aluminum alloy which consists of the remainder aluminum and an unescapable impurity, and is 
formed in the brazing section of heat exchange tubing and a fin 0.1 to Cu0.4 mass %, The heat 
exchanger according to claim 1 or 2 which consists of an aluminum alloy which consists of the 
remainder aluminum and an unescapable impurity including 0.05 to Mn0.3 mass %, and below Zn5 
mass %. 
[Claim 4] 

The heat exchanger according to claim 3 which the surface section of a heat exchange tubing 
peripheral face becomes from aluminum alloy which consists of the remainder aluminum and an 
unescapable impurity including 0.3 to Cu0.5 mass %, 0.1 to Mn0.3 mass %, and Zn2.0 - 3.0 mass %. 

[Claim 5] 

The heat exchanger according to claim 3 or 4 which the part except the surface section in heat 
exchange tubing becomes from aluminum alloy which consists of the remainder aluminum and an 
unescapable impurity including 0.3 to Cu0.5 mass %, and Mn0.1 - 0.3 mass %. 
[Claim 6] 

A heat exchanger given in either of the claims 3-5 which a fin becomes from aluminum alloy 
which consists of the remainder aluminum and an unescapable impurity including 2.0 to Zn2.5 
mass %, 1.1 to Mn1.3 mass %, and below Cu0.1 mass %. 
[Claim 7] 
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A heat exchanger given in either of the claims 3-6 which the fillet currently formed in the brazing 
section of heat exchange tubing and a fin becomes from aluminum alloy which consists of the 
remainder aluminum and an unescapable impurity including 0.2 to Cu0.3 mass %, 0.1 to Mn0.2 
mass %, and below Zn3 mass %. 
[Claim 8] 

The tubing material for heat exchangers constituted by the tubing-material body which consists 
of an aluminum alloy which is the tubing material for heat exchangers used for manufacturing the 
heat exchanger equipped with the fin brazed by heat exchange tubing and heat exchange tubing, 
and consists of the remainder aluminum and an unescapable impurity including 0.3 to Cu0.6 mass 
%, and Mn0.1 - 0.4 mass %, and Zn thermal-spraying layer of 2 formed so that the whole 
peripheral face of a tubing-material body might be covered - 8 g/m2. 
[Claim 9] 

The tubing material for heat exchangers according to claim 8 which a tubing-material body 
becomes from aluminum alloy which consists of the remainder aluminum and an unescapable 
impurity including 0.3 to Cu0.5 mass %, and Mn0.1 - 0.3 mass %. 
[Claim 10] 

The tubing material for heat exchangers according to claim 8 or 9 whose amount of thermal 
spraying of Zn thermal-spraying layer is 2 - 6 g/m2. 
[Claim 11] 

It is the fin material for heat exchangers used for manufacturing the heat exchanger equipped 
with the fin brazed by heat exchange tubing and heat exchange tubing. The core material which 
consists of an aluminum alloy which consists of the remainder aluminum and an unescapable 
impurity including 0.9 to Zn2.8 mass %, and Mnl.O - 1.5 mass %, Fin material for heat exchangers 
constituted by the hide material which consists of an aluminum alloy wax which a clad is carried 
out to at least one side of a core material, and consists of the remainder aluminum and an 
unescapable impurity including 0.1 to Cu0.4 mass %, and Mn0.1 - 0.3 mass %. 
[Claim 12] 

Fin material for heat exchangers according to claim 11 which a core material turns into from 
aluminum alloy which consists of the remainder aluminum and an unescapable impurity including 
2.3 to Zn2.7 mass %, and Mn1.1 - 1.3 mass %. 
[Claim 13] 

Fin material for heat exchangers according to claim 11 or 12 which hide material turns into from 
aluminum alloy wax which consists of the remainder aluminum and an unescapable impurity 
including 0.1 to Cu0.3 mass %, and Mn0.1 - 0.3 mass %. 
[Claim 14] 

Fin material for heat exchangers given in either of the claims 11-13 whose rates of a clad of the 
hide material to one side of a core material are 8-12%. 
[Claim 15] 

Fin material for heat exchangers given in either of the claims 11-13 whose rates of a clad of the 
hide material to one side of a core material are 9-11%. 
[Claim 16] 

The manufacture approach of the heat exchanger characterized by brazing the tubing material 
for heat exchangers given in either of the claims 8-10, and the fin material for heat exchangers 
given in either of the claims 11-15. 
[Claim 17] 

The car with which it has the car air-conditioner which is equipped with a compressor, a 
capacitor, and an evaporator, and uses a chlorofluocarbon system refrigerant, and a capacitor 
becomes either of the claims 1-7 from the heat exchanger of a publication. 
[Claim 18] 

The car with which it has the car air-conditioner which is equipped with a compressor, a 
capacitor, and an evaporator, and uses a chlorofluocarbon system refrigerant, and an evaporator 
becomes either of the claims 1-7 from the heat exchanger of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the heat exchanger used as the capacitor of the car air-conditioner 
which uses for example, a chlorofluocarbon system refrigerant, an evaporator, the gas cooler of 
the car air-conditioner which uses C02 refrigerant and an evaporator, the oil cooler for 
automobiles, a radiator for automobiles, etc., the tubing material for heat exchangers, the fin 
material for heat exchangers, and the manufacture approach of a heat exchanger. 
[0002] 

this specification and claim — setting — "potential" — 5wt(s)% of pH3 — the potential 
measured in the NaCI water solution using the saturated calomel electrode shall be meant 
Moreover, the alloy is not contained in the metal expressed by the symbol of element with the 
natural thing. 

[Background of the Invention] 
[0003] 

For example, while being arranged in the ventilation gap between flat-like heat exchange tubing 
of one pair of headers which set spacing mutually and have been arranged in parallel as a 
capacitor for car air-conditioners which used the chlorofluocarbon system refrigerant, and the 
letter of juxtaposition by which both ends were connected to both headers, respectively, and 
adjacent heat exchange tubing, the thing equipped with the corrugated fin brazed by both heat 
exchange tubing is known. Such a capacitor prepares the header material which consists of 
aluminum or an aluminium alloy (aluminum is hereafter called including both), the tubing material 
which consists of aluminum, and the fin material which consists of a brazing sheet with which the 
clad of the hide material made from an aluminum wax was carried out to both sides of the core 
material made from aluminum, and is manufactured by brazing a header, a tubing material and a 
tubing material, and fin material in coincidence. 
[0004] 

By the way, in the capacitor mentioned above, in order to prevent the leak of the refrigerant 
from heat exchange tubing, it is necessary to prevent generating of pitting in heat exchange 
tubing. 
[0005] 

In order to prevent generating of pitting in heat exchange tubing conventionally, the heat 
exchanger which made ** the fillet currently formed in the brazing section of a fin, and the heat 
exchange tubing and the fin in the manufactured capacitor in potential, and made ** a fillet, a fin, 
and heat exchange tubing gradually in potential in this sequence is proposed (patent reference 1 
reference). 
[0006] 

According to this heat exchanger, the corrosion of a fin is prevented while generating of pitting 
to heat exchange tubing is prevented according to the sacrifice corrosion effectiveness of a 
fillet 
[0007] 
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However, in the heat exchanger indicated by the patent reference 1, since sacrifice corrosion of 

the fillet is carried out, there is a problem that a fin separates from heat exchange tubing, the 

heat-conducting characteristic between heat exchange tubing and a fin falls as a result, and the 

heat exchange engine performance falls. 

[Patent reference 1] JP,10-81931,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0008] 

The purpose of this invention solves the above-mentioned problem, and is to offer the heat 
exchanger to which a fin can prevent separating from heat exchange tubing. 
[Means for Solving the Problem] 
[0009] 

This invention consists of the following modes, in order to attain the above-mentioned purpose. 
[0010] 

1) The heat exchanger from which such potentials serve as A<=C<=D<B in potential when 
potential of the fillet currently formed [ potential / of the part except the surface section / in / 
for the potential of the surface section of a heat exchange tubing peripheral face / A and heat 
exchange tubing ] in the brazing section of C, heat exchange tubing, and a fin in the potential of 
B and a fin is set to D in the heat exchanger equipped with the fin brazed by heat exchange 
tubing and heat exchange tubing. 

[0011] 

In the heat exchanger of the above 1, it expresses that it is **, and it is ** from the potential or 
C as C with same D, and B is ** from D rather than the potential or A as A with C same [ that it 
is A<=C<=D<B in potential ]. Moreover, in the heat exchanger of this invention, the surface 
section of a heat exchange peripheral face expresses the part in 0.15mm Fukashi from the 
outermost surface. 
[0012] 

2) The heat exchanger of one above-mentioned publication it is unstated to potential A:-850 — 
800mV of the surface section of a heat exchange tubing peripheral face, potential B:-710 — 
670mV of the part except the surface section in heat exchange tubing, potential C:-850 — 800mV 
of a fin, and potential D:-850 — 800mV of the fillet currently formed in the brazing section of heat 
exchange tubing and a fin. 

[0013] 

The surface section of a heat exchange tubing peripheral face 3) 0.3 to Cu0.6 mass %, 0.1 to 
Mn0.4 mass %, It consists of an aluminum alloy which consists of the remainder aluminum and an 
unescapable impurity including Znl.O - 7.0 mass %. The part except the surface section in heat 
exchange tubing 0.3 to Cu0.6 mass %, It consists of an aluminum alloy which consists of the 
remainder aluminum and an unescapable impurity including Mn0.1 - 0.4 mass %. A fin contains 0.9 
to Zn2.8 mass %, 1.0 to Mn1.5 mass %, and below Cu0.15 mass %. The fillet which consists of an 
aluminum alloy which consists of the remainder aluminum and an unescapable impurity, and is 
formed in the brazing section of heat exchange tubing and a fin 0.1 to Cu0.4 mass %, The heat 
exchanger of the above 1 or 2 publications it is unstated from aluminum alloy which consists of 
the remainder aluminum and an unescapable impurity including 0.05 to Mn0.3 mass %, and below 
Zn5 mass %. 
[0014] 

Also in 0 mass %, Zn content in a fillet contains in the heat exchanger of the above 3. Moreover, 
in the heat exchanger of the above 3, since brazing with heat exchange tubing and a fin is 
performed using the wax material containing Si, Si is contained in the fillet currently formed in 
the brazing section of heat exchange tubing and a fin with a natural thing, but since this Si does 
not affect the heat exchanger of this invention at all, reference is not made about Si content 
here. In addition, Si content in the above-mentioned fillet is usually 3.0 - 13.0 mass % extent. 
[0015] 

4) The heat exchanger of three above-mentioned publication which the surface section of a heat 
exchange tubing peripheral face becomes from aluminum alloy which consists of the remainder 
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aluminum and an unescapable impurity including 0.3 to Cu0.5 mass %, 0.1 to Mn0.3 mass %, and 

Zn2.0 - 3.0 mass %. 

[0016] 

5) A heat exchanger the above 3 which the part except the surface section in heat exchange 
tubing becomes from aluminum alloy which consists of the remainder aluminum and an 
unescapable impurity including 0.3 to Cu0.5 mass %, and Mn0.1 - 0.3 mass %, or given in four. 
[0017] 

6) A heat exchanger given in either of the above 3-5 which a fin becomes from aluminum alloy 
which consists of the remainder aluminum and an unescapable impurity including 2.0 to Zn2.5 
mass %, 1.1 to Mn1.3 mass %, and below Cu0.1 mass %. 

[0018] 

Also in 0 mass %, Cu content in a fin contains in the heat exchanger of the above 6. 
[0019] 

7) A heat exchanger given in either of the above 3-6 which the fillet currently formed in the 
brazing section of heat exchange tubing and a fin becomes from aluminum alloy which consists of 
the remainder aluminum and an unescapable impurity including 0.2 to Cu0.3 mass %, 0.1 to Mn0.2 
mass %, and below Zn3 mass %. 

[0020] 

Also in 0 mass %, Zn content in a fillet contains in the heat exchanger of the above 7. 
[0021] 

8) The tubing material for heat exchangers constituted by the tubing-material body which 
consists of an aluminum alloy which is the tubing material for heat exchangers used for 
manufacturing the heat exchanger equipped with the fin brazed by heat exchange tubing and 
heat exchange tubing, and consists of the remainder aluminum and an unescapable impurity 
including 0.3 to Cu0.6 mass %, and Mn0.1 - 0.4 mass %, and Zn thermal-spraying layer of 2 
formed so that the whole peripheral face of a tubing-material body might be covered - 8 g/m2. 
[0022] 

9) The tubing material for heat exchangers of eight above-mentioned publication which a tubing- 
material body becomes from aluminum alloy which consists of the remainder aluminum and an 
unescapable impurity including 0.3 to Cu0.5 mass %, and Mn0.1 - 0.3 mass %. 

[0023] 

10) The tubing material for heat exchangers the above 8 whose amount of thermal spraying of Zn 
thermal-spraying layer is 2 - 6 g/m2, or given in nine. 

[0024] 

11) It is the fin material for heat exchangers used for manufacturing the heat exchanger 
equipped with the fin brazed by heat exchange tubing and heat exchange tubing. The core 
material which consists of an aluminum alloy which consists of the remainder aluminum and an 
unescapable impurity including 0.9 to Zn2.8 mass %, and Mnl.O - 1.5 mass %, Fin material for heat 
exchangers constituted by the hide material which consists of an aluminum alloy wax which a 
clad is carried out to at least one side of a core material, and consists of the remainder 
aluminum and an unescapable impurity including 0.1 to Cu0.4 mass %, and Mn0.1 - 0.3 mass %. 
[0025] 

1 2) Fin material for heat exchangers of 1 1 above-mentioned publication which a core material 
becomes from aluminum alloy which consists of the remainder aluminum and an unescapable 
impurity including 2.3 to Zn2.7 mass %, and Mn1.1 - 1.3 mass %. 

[0026] 

13) Fin material for heat exchangers the above 11 which hide material becomes from aluminum 
alloy wax which consists of the remainder aluminum and an unescapable impurity including 0.1 to 
Cu0.3 mass % t and Mn0.1 - 0.3 mass %, or given in 12. 

[0027] 

14) Fin material for heat exchangers given in either of the above 11-13 whose rates of a clad of 
the hide material to one side of a core material are 8-12%. 

[0028] 

15) Fin material for heat exchangers given in either of the above 11-13 whose rates of a clad of 
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the hide material to one side of a core material are 9-11%. 
[0029] 

16) The manufacture approach of the heat exchanger characterized by brazing the tubing 
material for heat exchangers given in either of the above 8-10, and the fin material for heat 
exchangers given in either of the above 11-15. 

[0030] 

17) The car with which it has the car air-conditioner which is equipped with a compressor, a 
capacitor, and an evaporator, and uses a chlorofluocarbon system refrigerant, and a capacitor 
becomes either of the above 1-7 from the heat exchanger of a publication. 

[0031] 

18) The car with which it has the car air-conditioner which is equipped with a compressor, a 
capacitor, and an evaporator, and uses a chlorofluocarbon system refrigerant, and an evaporator 
becomes either of the above 1-7 from the heat exchanger of a publication. 

[Effect of the Invention] 
[0032] 

According to the heat exchanger of the above 1, a fin can control separating from heat exchange 
tubing not to mention the ability to prevent that pitting occurs in heat exchange tubing. 
Therefore, the heat exchange engine performance is maintained over a long period of time. 
[0033] 

The same effectiveness as the case of the above 1 is done so also by the heat exchanger of the 

above 2-7. 

[0034] 

The heat exchanger of the above 1-7 can be easily manufactured by combining the tubing 
material for heat exchangers of the above 8-1 0 with the fin material for heat exchangers of the 
above 11-15. 
[0035] 

According to the manufacture approach of the heat exchanger the above 1 6, the heat exchanger 
of the above 1-7 can be manufactured easily. 
[Best Mode of Carrying Out the Invention] 
[0036] 

Hereafter, the operation gestalt of this invention is explained with reference to a drawing. 
[0037] 

Drawing 1 shows the capacitor for car air-conditioners which applied this invention, and drawing 
2 expands and shows the brazing section of a refrigerant flow conduit and a corrugated fin. 
Moreover, drawing 3 shows the manufacture approach of the capacitor for car air-conditioners. 
[0038] 

The capacitor (50) used for the car air-conditioner which uses a chlorofluocarbon system 
refrigerant in drawing 1 One pair of headers made from aluminum (51) which set spacing mutually 
and have been arranged in parallel, and (52), While both ends are arranged in the ventilation gap 
between the make flat-like refrigerant flow conduit made from an aluminum extruded section of 
the letter of juxtaposition (53) and (heat exchange tubing) which were connected to both 
headers (51) and (52), respectively, and an adjacent refrigerant flow conduit (53) The corrugated 
fin made from aluminum brazed by both the refrigerant flow conduit (53) (54), The inlet pipe (55) 
connected to the peripheral wall upper limit section of the 1st header (51), and the outlet pipe 
connected to the peripheral wall lower limit section of the 2nd header (52) (56), It has the 1st 
dashboard (57) formed in the interior of an upper part location from the middle of the 1st header 
(51), and the 2nd dashboard (58) formed in the interior of a lower part location from the middle 
of the 2nd header (52). In addition, what consists of a welded tube may be used as a refrigerant 
flow conduit. 
[0039] 

The number of an inlet pipe (55) and the refrigerant flow conduit (53) between the 1st dashboard 
(57), The number of the refrigerant flow conduit (53) between the 1st dashboard (57) and the 
2nd dashboard (58), By the time the refrigerant of a gaseous phase with which sequential 
reduction was carried out from the top, respectively, and the number of the refrigerant flow 
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conduit (53) between the 2nd dashboard (58) and an outlet pipe (56) constituted the path group, 
and flowed from the inlet pipe (55) serves as the liquid phase from an outlet pipe (56) and flows 
out It is made as [ flow / per each path county / the inside of a capacitor / in the shape of 
meandering ]. 
[0040] 

As shown in drawing 2 , the potential of the surface section (53a) from the outermost surface in 
a refrigerant flow conduit (53) peripheral face to depth d(= 0.15) mm A The part except the 
surface section (53a) in a refrigerant flow conduit (53) (53b) When potential of the fillet (59) 
currently formed [ potential / of (calling it a core part hereafter) ] in the brazing section of C t a 
refrigerant flow conduit (53), and a corrugated fin (54) in the potential of B and a corrugated fin 
(54) is set to D, such potentials serve as A<=C<=D<B in potential. That is, they are potential A:- 
850 — 800mV of the surface section (53a) of a refrigerant flow conduit (53) peripheral face, 
potential B:-710 — 670mV of the core part (53b) of a refrigerant flow conduit (53), potential C:~ 
850 — 800mV of a corrugated fin (54), and potential D:-850 — 800mV of a fillet (59). Above- 
mentioned potential A-D fills relation called A<=C<=D<B in potential here. And if it is potential 
A:-850 — 800mV, potential B:-710 — 670mV, potential C:~850 — 800mV, and potential D:-850 — 
800mV, while generating of pitting to a refrigerant flow conduit (53) will be prevented The 
remarkable corrosion of a fillet (59) is prevented and peeling from the refrigerant flow conduit 
(53) of a corrugated fin (54) is controlled. 
[0041] 

Here, the surface section (53a) of a refrigerant flow conduit (53) peripheral face consists of an 
aluminum alloy which consists of the remainder aluminum and an unescapable impurity including 
Cu0.3 - 0.6 mass %, Mn0.1 - 0.4 mass %, and Znl.O - 7.0 mass %, and the core part (53b) of a 
refrigerant flow conduit (53) consists of an aluminum alloy which consists of the remainder 
aluminum and an unescapable impurity including Cu0.3 - 0.6 mass %, and Mn0.1 - 0.4 mass %. 
[0042] 

Although the effectiveness that Zn of the surface section (53a) of a refrigerant flow conduit (53) 
peripheral face carries out sacrifice corrosion of the surface section (53a), and raises the 
pitting-proof nature of a refrigerant flow conduit (53) by making potential of the surface section 
(53a) into **, and enlarging the potential difference with a core part (53b) is done so If the 
content is under 1.0 mass %, the pitting-proof nature of a refrigerant flow conduit (53) will not be 
secured, without acquiring the above-mentioned effectiveness but 7.0 mass % will be exceeded, 
the surface section (53a) corrodes superfluously, face powder will be generated or peeling of a 
corrugated fin (54) will occur. Therefore, although Zn content of the surface section (53a) should 
be made 1.0 - 7.0 mass %, it is desirable that it is 2.0 to 3.0 mass %. In addition, as for Cu 
content of the surface section (53a), it is desirable that it is 0.3 to 0.5 mass %, and, as for Mn 
content, it is desirable that it is 0.1 to 0.3 mass %. 
[0043] 

Although the effectiveness that Cu of the core part (53b) of a refrigerant flow conduit (53) 
carries out sacrifice corrosion of the surface section (53a), and raises the pitting-proof nature of 
a refrigerant flow conduit (53) by making potential of a core part (53b) into **, and enlarging the 
potential difference with the surface section (53a) is done so If the content is under 0.3 mass %, 
the pitting-proof nature of a refrigerant flow conduit (53) will not be secured, without acquiring 
the above-mentioned effectiveness but 0.6 mass % will be exceeded, when Cu of noble metals 
exists to aluminum, sacrifice corrosion of the aluminum will be carried out and self-corrosion 
resistance will fall. Therefore, although Cu content of a core part (53b) should be made 0.3 - 0.6 
mass %, it is desirable that it is 0.3 to 0.5 mass %. Moreover, although the effectiveness that Mn 
of a core part (53b) carries out sacrifice corrosion of the surface section (53a), and raises the 
pitting-proof nature of a refrigerant flow conduit (53) by making potential of a core part (53b) 
into **, and enlarging the potential difference with the surface section (53a) like Cu is done so If 
the content is under 0.1 mass %, the pitting-proof nature of a refrigerant flow conduit (53) will 
not be secured, without acquiring the above-mentioned effectiveness but 0.4 mass % will be 
exceeded, the workability at the time of carrying out extrusion molding of the refrigerant flow 
conduit (53) will fall. Therefore, although Mn content of a core part (53b) should be made 0.1 - 
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0.4 mass %, it is desirable that it is 0.1 to 0.3 mass %. 
[0044] 

A corrugated fin (54) consists of an aluminum alloy which consists of the remainder aluminum 
and an unescapable impurity including Zn0.9 - 2.8 mass %, Mnl.O - 1.5 mass %, and below Cu0.15 
mass %. 
[0045] 

Although the effectiveness that Zn of a corrugated fin (54) makes potential of a corrugated fin 
(54) **, and makes it comparable as the potential of the surface section (53a) of a refrigerant 
flow conduit (53) or a fillet (59) is done so If the content is under 0.9 mass %, the potential of a 
corrugated fin (54) will serve as **, the sacrifice corrosion of a fillet (59) will progress, and 
peeling of a fin (54) will occur. If 2.8 mass % is exceeded, the potential of a corrugated fin (54) 
will serve as **, a fin (54) will corrode at an early stage, and the heat exchange engine 
performance will fall. Therefore, although Zn content of a corrugated fin (54) should be made 0.9 
- 2.8 mass %, it is desirable that it is 2.0 - 2.5 mass %. Although the effectiveness that Mn of a 
corrugated fin (54) secures the reinforcement of the fin (54) itself is done so, if the content is 
under 1.0 mass %, the reinforcement of a corrugated fin (54) will be insufficient, it will become 
the cause of deformation of a fin (54) and 1.5 mass % will be exceeded, the reinforcement of a 
corrugated fin (54) will become large too much, and the moldability of a fin (54) will fall. 
Therefore, although Mn content of a corrugated fin (54) should be made 1.0-1.5 mass %, it is 
desirable that it is 1.1 - 1.3 mass %. Although Cu content should be carried out below 0.15 mass 
% since promotion of the corrosion of the fillet (59) resulting from Cu of a corrugated fin (54) 
making ** superfluously fall of self-corrosion resistance which the refrigerant flow conduit (53) 
described by the way, and potential of a corrugated fin (54) is caused, it is desirable that it is 
below 0.1 mass %. 
[0046] 

The fillet (59) currently formed in the brazing section of a refrigerant flow conduit (53) and a 
corrugated fin (54) consists of an aluminum alloy which consists of the remainder aluminum and 
an unescapable impurity including Cu0.1 - 0.4 mass %, Mn0.05 - 0.3 mass %, and below Zn5 mass 
%. Although the effectiveness of Cu of a fillet (59) making potential of a fillet (59) **, making it 
comparable as the surface section (53a) of a refrigerant flow conduit (53) or a corrugated fin 
(54), and preventing peeling of a fin (54) is done so The fall of self-corrosion resistance 
mentioned above when the content was under 0.1 mass %, potential of a fillet (59) could not fully 
be made into **, but peeling of a fin (54) occurred by corrosion of a fillet (59) and 0.4 mass % 
was exceeded arises. Therefore, although Cu content of a fillet (59) should be made 0.1 - 0.4 
mass %, it is desirable that it is 0.2 - 0.3 mass %. Although the effectiveness of Mn of a fillet (59) 
making potential of a fillet (59) **, making it like Cu comparable as the surface section (53a) of a 
refrigerant flow conduit (53) or a corrugated fin (54), and preventing peeling of a fin (54) is done 
so If the content is under 0.05 mass %, and the above-mentioned effectiveness of a fillet (59) will 
exceed 0.3 mass % rather than will be enough, the self-corrosion resistance which the fillet (59) 
mentioned above will fall. Therefore, although Mn content of a fillet (59) should be made 0.05 - 
0.3 mass %, it is desirable that it is 0.1 - 0.2 mass %. Furthermore, although Zn content should be 
carried out below 5 mass % since Zn of a fillet (59) makes potential of a fillet (59) **, the 
corrosion of a fillet (59) is promoted and peeling of a fin (54) is generated, it is desirable that it is 
below 3 mass %. In addition, since it is given, Si is contained in a fillet (59) with the natural thing 
which will be shone using the wax material containing Si, but since this Si does not affect the 
corrosion resistance of a capacitor (50) at all, a refrigerant flow conduit (53) and a corrugated fin 
(54) do not make reference in detail about Si content here, so that it may mention later. 
However, Si content in a fillet (59) is usually 3.0 - 13.0 mass % extent. 
[0047] 

When the surface section (53a) and the core part (53b), corrugated fin (54), and fillet (59) of a 
refrigerant flow conduit (53) consist of an alloy of the presentation mentioned above While being 
able to make the potential A of the surface section (53a), the potential B of a core part (53b), 
the potential C of a corrugated fin (54), and potential D of a fillet into A<=C<=D<B in potential 
Potential A: They are -850— 800mV, potential B:-710— 670mV, potential C:-850— 800mV, and 
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potential D:-850— 800mV. 
[0048] 

A capacitor (50) is manufactured as follows. 
[0049] 

First, two or more corrugated fin material (61), and refrigerant flow conduit material (60) and one 
pair of header material made from aluminum (illustration abbreviation) which has the tubing- 
material insertion hole of the same number are prepared. [ two or more refrigerant flow conduit 
material (60), (the tubing material for heat exchangers), and ] 
[0050] 

Refrigerant flow conduit material (60) is constituted by the letter body of aluminum extruded- 
section tube manufacturing (60a) which consists of an aluminum alloy which consists of the 
remainder aluminum and an unescapable impurity, and Zn thermal-spraying layer (60b) of 2 
formed so that the whole peripheral face of a tubular body (60a) might be covered - 8 g/m2 
including Cu0.3 - 0.6 mass %, and Mn0.1 - 0.4 mass %, as shown in drawing 3 . 
[0051] 

Cu of a tubular body (60a) makes ** potential of the core part (53b) in the refrigerant flow 
conduit (53) of the manufactured capacitor (50). Although the effectiveness of enlarging the 
potential difference with the surface section (53a), carrying out sacrifice corrosion of the surface 
section (53a), and raising the pitting— proof nature of a refrigerant flow conduit (53) by this is 
done so If the content is under 0.3 mass %, the pitting-proof nature of the refrigerant flow 
conduit (53) formed from refrigerant flow conduit material (60), without acquiring the above- 
mentioned effectiveness will not be secured but 0.6 mass % will be exceeded, the self-corrosion 
resistance of the refrigerant flow conduit (53) formed from refrigerant flow conduit material (60) 
will fall. Therefore, although Cu content of a tubular body (60a) should be made 0.3 - 0.6 mass %, 
it is desirable that it is 0.3 to 0.5 mass %. Moreover, while Mn of a tubular body (60a) increases 
the reinforcement of a tubular body (60a) Although the effectiveness of making potential of the 
core part (53b) in the refrigerant flow conduit (53) of the manufactured capacitor (50) into **, 
extending the potential difference with the surface section (53a), carrying out sacrifice corrosion 
of the surface section (53a), and raising the pitting-proof nature of a refrigerant flow conduit (53) 
by this is done so If that content is under 0.1 mass %, the pitting-proof nature of the refrigerant 
flow conduit (53) formed from refrigerant flow conduit material (60), without acquiring this 
effectiveness will not be secured but 0.4 mass % will be exceeded, the workability at the time of 
carrying out extrusion molding of the tubular body (60a) will fall. Therefore, although Mn content 
of a tubular body (60a) should be made 0.1 - 0.4 mass %, it is desirable that it is 0.1 to 0.3 mass 
%. 

[0052] 

Zn which forms Zn thermal-spraying layer (60b) is diffused in a tubular body (60a) peripheral face 
in the case of the brazing mentioned later. Although it has the effectiveness of preventing 
making into ** potential of the surface section (53a) of the refrigerant flow conduit (53) formed 
from refrigerant flow conduit material (60), and pitting occurring in a refrigerant flow conduit (53) 
by carrying out sacrifice corrosion That amount of thermal spraying will be spread in a fillet (59), 
if this effectiveness is not acquired but exceeds 8 g/m2 in less than two 2 g/m, and it makes 
potential of a fillet (59) **, and this becomes easy to produce peeling from the refrigerant flow 
conduit (53) of a corrugated fin (54). Therefore, although the amount of Zn thermal spraying 
should be made 2-8 g/m2, it is desirable that it is 2 - 6 g/m2. 
[0053] 

The core material which consists of an aluminum alloy with which corrugated fin material (61) 
consists of the remainder aluminum and an unescapable impurity including Zn0.9 - 2.8 mass %, 
Mnl.O - 1.5 mass %, and below Cu0.03 mass % (61a), It is constituted by the hide material (61b) 
which consists of an aluminum alloy wax which a clad is carried out to both sides of a core 
material (61a), and consists of the remainder aluminum and an unescapable impurity including 7.9 
to Si9.5 mass %, 0.1 to Cu0.4 mass %, and Mn0.1 - 0.3 mass %. The rate of a clad of the hide 
material (61b) to one side of a core material (61a) is 8 - 12%. It is because there is a possibility 
of generating erosion (corrosion) by superfluous wax material when there is a possibility that wax 
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material may run short and a upper limit is exceeded, in case corrugated fin material (61) is 
brazed in refrigerant flow conduit material (60) with the alloy wax which began to melt that this 
rate of a clad is under a lower limit from hide material (61b). As for this rate of a clad, it is 
desirable that it is 9 - 11%. 
[0054] 

Although the effectiveness of Zn of the core material (61a) of corrugated fin material (61) 
controlling the potential of the corrugated fin (54) of the manufactured capacitor (50), and 
making it comparable as the surface section (53a) of a refrigerant flow conduit (53) and the 
potential of a fillet (59) is done so If the content is under 0.9 mass %, the potential of a 
corrugated fin (54) will become ** too much and 2.8 mass % will be exceeded, the corrosion 
resistance of a corrugated fin (54) will fall. Therefore, although Zn content of a core material 
(61a) should be made 0.9 - 2.8 mass %, it is desirable that it is 2.3 to 2.7 mass %. Moreover, 
although the effectiveness that Mn of a core material (61a) increases the reinforcement of the 
corrugated fin (54) formed from corrugated fin material (61) is done so, if the content is under 
1.0 mass %, the reinforcement of a corrugated fin (54) will run short and 1.5 mass % will be 
exceeded, shaping of corrugated fin material (61) will become difficult Therefore, although Mn 
content of a core material (61a) should be made 1.0-1.5 mass %, it is desirable that it is 1.1 to 
1.3 mass %. Furthermore, since the self-corrosion resistance of a fin (54) is reduced while Cu of 
a core material (61a) makes ** potential of the corrugated fin (54) formed from the fin material 
(61) in the manufactured capacitor (50) and promoting the sacrifice corrosion of a fillet (59), Cu 
content should be carried out below 0.03 mass %. 
[0055] 

Si of the hide material (61b) of corrugated fin material (61) is required in order that hide material 
(61b) may act as wax material, and it should make the content 7.9 - 9.5 mass %. Although Cu of 
hide material (61b) has the effectiveness which makes potential of a fillet (59) **, as for this 
effectiveness, that content is not obtained under by 0.1 mass %, but the grain community 
corrosion exceeding 0.4 mass % occurs, and self-corrosion resistance falls. Therefore, although 
Cu content of hide material (61b) should be made 0.1 - 0.4 mass %, it is desirable that it is 0.1 to 
0.3 mass %. Although Mn of hide material (61b) has the effectiveness which makes potential of a 
fillet (59) **, as for this effectiveness, that content is not obtained under by 0.1 mass %, but the 
grain community corrosion exceeding 0.3 mass % occurs, and self-corrosion resistance falls. 
^Therefore, Mn content of hide material (61b) should be made 0.1 - 0.3 mass %. 
[0056] 

Subsequently, while setting one pair of header material and arranging spacing, two or more 
refrigerant flow conduit material (60) and corrugated fin material (61) are arranged by turns, and 
the both ends of refrigerant flow conduit material (60) are inserted in the tubing-material 
insertion hole of header material. Then, by applying fluoride system flux (thing near the eutectic 
presentation of a potassium fluoride and aluminum fluoride) to these, and heating to 
predetermined temperature in nitrogen-gas-atmosphere mind While brazing refrigerant flow 
conduit material (60) and header material using the wax material layer in which it was prepared 
by header material, refrigerant flow conduit material (60) and corrugated fin material (61) are 
brazed in coincidence using the hide material (61b) of corrugated fin material (61). In this way, 
the capacitor for car air-conditioners (50) is manufactured. 
[0057] 

A capacitor constitutes the refrigerating cycle which uses a chlorofluocarbon system refrigerant 
with a compressor and an evaporator, and is carried in a car, for example, an automobile, as a 
car air-conditioner. 
[0058] 

Next, the concrete example of this invention is explained with the example of a comparison. 

[0059] 

Example 1 

Refrigerant flow conduit material (60) was obtained by carrying out extrusion molding of the 
tubular body (60a) using the alloy which has the presentation shown in Table 1, and forming Zn 
thermal-spraying layer (60b) in the whole peripheral face of a tubular body (60a) two times 4 
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g/m. Moreover, the hide material (61b) by which the clad was carried out to both sides of a core 
material (61a) and a core material (61a) formed the corrugated fin material (61) which has the 
presentation shown in Table 2, respectively. The rate of a clad of the hide material (61b) to one 
side of the core material (61a) in corrugated fin material (61) is 10%. Moreover, suitable header 
material was prepared. 
[Table 1] 
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[0060] 
[Table 2] 
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Subsequently, it combines like the operation gestalt which mentioned above refrigerant flow 
conduit material (60), corrugated fin material (61), and header material. By applying fluoride 
system flux (thing near the eutectic presentation of a potassium fluoride and aluminum fluoride) 
to these, and heating to predetermined temperature in nitrogen-gas-atmosphere mind While 
brazing refrigerant flow conduit material (60) and header material using the wax material layer in 
which it was prepared by header material Refrigerant flow conduit material (60) and corrugated 
fin material (61) were brazed in coincidence using the hide material (61b) of corrugated fin 
material (61), and the capacitor for car air-conditioners (50) was manufactured. 
[0062] 

The presentation and potential of a fillet (59) which were formed of a presentation and potential 
of a presentation and potential of the surface section (53a) from the front face in the refrigerant 
flow conduit (53) peripheral face of a capacitor (50) to 0.15mm, and a corrugated fin (54), and 
brazing were as being shown in Table 3, respectively. In addition, the presentation of the core 
part (53b) of the refrigerant flow conduit (53) of a capacitor (50) was the same as the 
presentation of the tubular body before the brazing shown in Table 1 (60a), and the potential was 
-690mV. 
[Table 3] 





m /£(wt%) 


itt(mV) 


A 1 


C u 


M n 


Z n 






a 


0.49 


0.29 


1.7 


-840 


?<<> 


m 


0.07 


1.1 


1.1 


-840 




m 


0.30 


0.1 


2.7 


-830 




m 


0.49 


0.29 




-690 








0.10 


<0.01 


3.0 


-950 


> 


a 


0.10 


1.2 


1.1 


-900 


7 << \y v h 


m 


<0.01 


0.1 


3.6 


-960 




m 


0.10 


0.01 




-730 


tmm2 




m 


0.39 


0.22 


2.2 


-830 






0.04 


1.1 


1.2 


-840 




m 


<0.01 


0.1 


3.9 


-920 




m 


0.40 


0.23 




-695 



[0063] 

The example 1 of a comparison 

JIS which has the presentation shown in Table 1 Refrigerant flow conduit material was obtained 
by carrying out extrusion molding of the tubular body of the same configuration as an example 1 
using A1100, and forming Zn thermal-spraying layer in the whole peripheral face two times 10 
g/m. Moreover, the hide material by which the clad was carried out to both sides of a core 
material and a core material formed the corrugated fin material which has the presentation 
shown in Table 2, respectively. The rate of a clad of the hide material to one side of the core 
material in a corrugated fin is 10%. 
[0064] 

Subsequently, a tubing material, corrugated fin material, and suitable header material were used, 

and the capacitor for car air-conditioners was manufactured like the example 1. 

[0065] 

The presentation and potential of a fillet which were formed of a presentation and potential of a 
presentation and potential of the surface section from the front face in the refrigerant flow 
conduit peripheral face of the manufactured capacitor to 0.15mm, and the corrugated fin after 
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brazing, and brazing were as being shown in Table 3, respectively. In addition, the presentation of 
the part except the surface section of tubing after brazing is JIS. It was the same as A1 100, and 
the potential was -730mV. 
[0066] 

The example 2 of a comparison 

Refrigerant flow conduit material was obtained by carrying out extrusion molding of the tubular 
body of the same configuration as an example 1 using the alloy which has the presentation 
shown in Table 1, and forming Zn thermal-spraying layer in the whole peripheral face two times 4 
g/m. Moreover, the hide material by which the clad was carried out to both sides of a core 
material and a core material formed the corrugated fin material which has the presentation 
shown in Table 2, respectively. The rate of a clad of the hide material to one side of the core 
material in corrugated fin material is 10%. 
[0067] 

Subsequently, a tubing material, corrugated fin material, and suitable header material were used, 

and the capacitor for car air-conditioners was manufactured like the example 1. 

[0068] 

The presentation and potential of a fillet which were formed of a presentation and potential of a 
presentation and potential of the surface section from the front face in the manufactured 
refrigerant flow conduit peripheral face to 0.15mm, and the corrugated fin after brazing, and 
brazing were as being shown in Table 3, respectively. In addition, the presentation of the part 
except the surface section of tubing after brazing was the same as what is shown in Table 1, and 
the potential was -690mV. 
[0069] 

Evaluation trial 

About the capacitor for car air-conditioners of an example 1 and the examples 1-2 of a 
comparison, the acid environmental corrosion resistance test (40 days) and the salt-**-**- 
cold-thermal cycling test (168 days) were carried out, respectively. Then, the refrigerant flow 
conduit was started from each capacitor for car air-conditioners, the corrugated fin was cut in 
the part (part separated from the top face of a refrigerant flow conduit (53) about 5mm to the 
upper part when saying by drawing 2 ) distant from the brazing section to a refrigerant flow 
conduit about 5mm, the ratio of the die length which the corrugated fin was brazed by the 
refrigerant flow conduit and remains to the total brazing die length to the refrigerant flow conduit 
of a corrugated fin was measured, and the fin junction survival rate was searched for. The result 
is shown in Table 4. 
[Table 4] 
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[0070] 

Drawing 4 - drawing 7 show the evaporator for car air-conditioners which applied this invention. 
In addition, in the following explanation, the upper and lower sides of drawing 4 and right and left 
shall be called the upper and lower sides and right and left, respectively, and this and the 
opposite side shall be called back for the downstream (the direction shown in drawing 4 by the 
arrow head X, right-hand side of drawing 5 ) of the air which flows the ventilation gap between 
heat exchange tubing which a heat exchange nest of tubes adjoins a front. 
[0071] 

In drawing 4 , the evaporator (1) used for the car air-conditioner which uses a chlorofluocarbon 
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system refrigerant is equipped with the heat exchange core section (4) prepared between the 
refrigerant ON appearance side tank made from aluminum (2) which set spacing in the vertical 
direction and has been arranged in it and the refrigerant turn side tank made from aluminum (3), 
both tanks (2), and (3). 
[0072] 

The refrigerant ON appearance side tank (2) is equipped with the refrigerant inlet-port header 
unit (5) located in a before side (the ventilation direction downstream), and the refrigerant outlet 
header unit (6) located in the backside (the ventilation direction upstream). The refrigerant turn 
side tank (3) is equipped with the refrigerant inflow side header unit (7) located in a before side, 
and the refrigerant outflow side header unit (8) located in the backside. 
[0073] 

As for the heat exchange core section (4), the heat exchange nest of tubes (11) which consists 
of two or more heat exchange tubing (9) which set spacing to the longitudinal direction and has 
been arranged in the shape of juxtaposition is constituted by arranging two trains two or more 
trains and here together with the cross direction. A corrugated fin (12) is arranged on the 
outside of heat exchange tubing (9) of the ventilation gap between heat exchange tubing (9) 
which each heat exchange nest of tubes (11) adjoins, and the right-and-left both ends of each 
heat exchange nest of tubes (11), respectively, and it is brazed by heat exchange tubing (9). The 
side plate made from aluminum (13) is arranged on the outside of the corrugated fin (12) of 
right-and-left both ends, respectively, and it is brazed by the corrugated fin (12). And the 
vertical both ends of heat exchange tubing (9) of a before side heat exchange nest of tubes (11) 
are connected to a refrigerant inlet-port header unit (5) and a refrigerant. inflow side header unit 
(7), and the vertical both ends of heat exchange tubing (9) of a backside heat exchange nest of 
tubes (11) are connected to the refrigerant outlet header unit (6) and the refrigerant outflow side 
header unit (8). 
[0074] 

As shown in drawing 5 and drawing 6 , a refrigerant ON appearance side tank (2) The plate-like 
part I material to which it was formed in both sides from the aluminum brazing sheet which has a 
wax material layer, and heat exchange tubing (9) was connected (14), It consists of raise in basic 
wages material formed from the aluminum extruded section, and the part I material (14) bottom 
is consisted of a cap made from aluminum (16) which closes right-and-left both-ends opening 
with wrap part II material (15), and (17). 
[0075] 

The part I material (14) has the bend (18) of the shape of cross-section radii with the small 
curvature which the center section projected caudad into the order both-sides part, 
respectively. To each bend (18), two or more long tubing insertion holes (19) set spacing, and are 
formed in the cross direction at the longitudinal direction at it. The tubing insertion hole (19) of 
order both bends (18) is located about a longitudinal direction in the same location, respectively. 
It starts to the first transition of a before side bend (18), and the trailing edge of a backside bend 
(18), respectively, and the wall (18a) is formed in them at one covering the overall length. 
Moreover, two or more through holes (22) set spacing to the flat part (21) between both the 
bends (18) of the part I material (14), and are formed in it at the longitudinal direction. 
[0076] 

Both [ before and after the part II material's (15)'s being the letter of the cross-section 
abbreviation for m characters which carried out opening caudad and extending to a longitudinal 
direction ] walls (23), The bridge wall which divides the inside of a refrigerant ON appearance 
side tank (2) into two space approximately while being prepared in the center section between 
order both walls (23) and being extended to a longitudinal direction (24), It has two circular 
connection walls (25) which projected the upper limit of order both walls (23) and a bridge wall 
(24) to the upper part connected with one, respectively. The tubing receptacle projection (26) 
projected to the projection and part I material (14) side (below) is formed in the header unit (5) 
(6) inner direction at one at the edges-on-both-sides section of the part II material (15), i.e., the 
margo-inferior section of order both walls (23), covering the overall length, respectively. The 
front upper part of the tubing receptacle projection on the backside (26) and the lower limit 
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section of a bridge wall (24) are connected with one covering the overall length with the 
resistance plate for splitting (27). Two or more refrigerant passage holes (28A) (28B) long to a 
longitudinal direction set spacing to a longitudinal direction, and are formed in the part except 
the right-and-left both ends in a part for an after [ the resistance plate for splitting (27) ] flank 
in the shape of penetration. The lower limit of a bridge wall (24) is caudad projected rather than 
the lower limit of order both walls (23), and two or more projections (24a) caudad inserted in the 
through hole (22) of a projection and the part I material (14) set spacing to a longitudinal 
direction, and it is formed in the margo inferior at one. The projection (24a) is formed by excising 
the predetermined part of a bridge wall (24). 
[0077] 

Each cap (16) and (17) are formed of a press, forging, or cutting from raise in basic wages 
material, and the hollow where the right-and-left both ends of the 1st, and the part II material 
(14) and (15) are inserted in a longitudinal-direction inside is formed. The refrigerant input (17a) 
which leads in a refrigerant inlet-port header unit (5), and the refrigerant tap hole (17b) which 
leads to an upper part from the part appropriation resistance plate (27) in a refrigerant outlet 
header unit (6) are formed in the right-hand side cap (17). Moreover, the refrigerant ON 
appearance member made from aluminum (29) which has the refrigerant outlet (29b) which leads 
to the refrigerant inlet port (29a) which leads to refrigerant input (17a), and a refrigerant tap hole 
(17b) is brazed by the right-hand side cap (17). 
[0078] 

and the projection (24a) of the part II material (15) inserts [ both members (14) and (15) ] in the 
through hole (22) of the part I material (14) — having — by being closed While the upper limit 
side of the standup wall (18a) before and behind the part I material (14) contacts the lower limit 
side of part II material (15) order both walls (23) Where the cross-direction external surface of a 
tubing receptacle projection (26) is contacted, the cross-direction inside of both the standup 
wall (18a) When it is mutually brazed using the wax material layer of the part I material (14) and 
both caps (16) and (17) are further brazed by the 1st and the part II material (14) and (15) using 
sheet-like wax material, the refrigerant ON appearance side tank (2) is formed, a front [ bridge 
wall / of the part II material (15) / (24) ] side — a refrigerant inlet-port header unit (5) — 
similarly the backside [ bridge wall / (24) ] serves as a refrigerant outlet header unit (6). 
Moreover, the refrigerant outlet header unit (6) is divided with the resistance plate for splitting 
(27) in vertical both space (6a) (6b), and is made to open such space (6a) (6b) for free passage 
by the refrigerant passage hole (28A) (28B). The refrigerant tap hole (17b) of a right-hand side 
cap (17) leads in the up space (6a) of a refrigerant outlet header unit (6). 
[0079] 

As shown in drawing 5 and drawing 7 , a refrigerant turn side tank (3) The plate-like part I 
material to which it was formed in both sides from the aluminum brazing sheet which has a wax 
material layer, and heat exchange tubing (9) was connected (31), It consists of raise in basic 
wages material formed from the aluminum extruded section, and the part I material (31) bottom 
is consisted of a cap made from aluminum (33) which closes right-and-left both-ends opening 
with wrap part II material (32). 
[0080] 

The top face (3a) of a refrigerant turn side tank (3) is formed in the whole in the shape of cross- 
section radii from the high end section (34) so that it may become low gradually toward order 
both sides, while the center section of the cross direction turns into the high end section (34). 
The slot (35) extended into a refrigerant turn side tank (3) order both-sides part from the high 
end section (34) order both sides in a top face (3a) to an order both-sides side (3b) sets spacing 
to a longitudinal direction, and two or more formation is carried out 
[0081] 

the cross section where the center section of the cross direction projected the part I material 
(31) up — it is circular and the suspension wall (31a) is formed in the order edges on both sides 
at one covering the overall length. And the top face of the part I material (31) turns into a top 
face (3a) of a refrigerant turn side tank (3), and the external surface of a suspension wall (31a) is 
a refrigerant turn side tank (3) order both-sides side (3b). In the part I material (31) order both 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/12/28 



VJP f 20q4-1 70061 t A [DETAILED DESCRIPTION] 



15/17 ^— v 



sides, it applies to the lower limit of a suspension wall (31a) from the high end section (34) of the 
center of a cross direction, and the slot (35) is formed. Among the adjoining slots (35) in a both- 
sides part before and after removing the high end section (34) of the center of the part I material 

(31) order, the tubing insertion hole (36) respectively long to a cross direction is formed. The 
tubing insertion hole (36) of order is located about a longitudinal direction in the same location. 
Two or more through holes (37) set spacing to a longitudinal direction, and are formed in the high 
end section (34) of the center of a cross direction of the part I material (31) at it. The part I 
material (31) is built by forming a suspension wall (31a), a slot (35), a tubing insertion hole (36), 
and a through hole (37) in coincidence by performing press working of sheet metal to an 
aluminum brazing sheet. 

[0082] 

Both [ before and after extending to the longitudinal direction which the part II material (32) is 
the letter of the cross-section abbreviation for w characters which carried out opening to the 
upper part and curved up toward the cross-direction outside ] walls (38), The bridge wall of the 
shape of a perpendicular which divides the inside of a refrigerant turn side tank (3) into two 
space approximately while being prepared in the center section between order both walls (38) 
and being extended to a longitudinal direction (39), It has two connection walls (41) which 
connect the lower limits of order both walls (38) and a bridge wall (39) with one, respectively. 
The tubing receptacle projection (42) projected to the projection and part I material (31) side 
(above) is formed in the header unit (7) (8) inner direction at the part II material (32) order 
edges-on-both-sides section, i.e., the rising wood of order both walls (38), at one covering the 
overall length, respectively. The upper limit of a bridge wall (39) is projected more nearly up than 
tubing receptacle projection (42) upper limit, and two or more projections (39a) inserted in the 
through hole (37) of a projection and the part I material (31) up set spacing to a longitudinal 
direction, and it is formed in the upper limb at one. Moreover, between the adjacent projections 
(39a) in a bridge wall (39), notching for refrigerant passage (39b) is formed from the upper limb, 
respectively. A projection (39a) and notching (39b) are formed by excising the predetermined 
part of a bridge wall (39). 
[0083] 

The part II material (32) is manufactured by excising a bridge wall (39) and forming a projection 
(39a) and notching (39b), after carrying out extrusion molding of order both walls (38), a bridge 
wall (39), a connection wall (41), and the tubing receptacle projection (42) to one. 
[0084] 

Each cap (33) is formed of a press, forging, or cutting from raise in basic wages material, and has 
the hollow where the right-and-left both ends of the 1st, and the part II material (31) and (32) 
are inserted in a longitudinal-direction inside. 
[0085] 

and the projection (39a) of the part II material (32) inserts [ both members (31) and (32) ] in a 
through hole (37) — having — by being closed While the lower limit side of the suspension wall 
(31a) before and behind the part I material (31) contacts the upper limit side of part II material 

(32) order both walls (38) Where the cross-direction external surface of a tubing receptacle 
projection (42) is contacted, the cross-direction inside of both the suspension wall (31a) When it 
is mutually brazed using the wax material layer of the part I material (31) and both caps (33) are 
further brazed by the 1st, and the part II material (31) and (32) using sheet-like wax material, the 
refrigerant turn side tank (3) is formed, a front [ bridge wall / of the part II material (32) / (39) ] 
side — a refrigerant inflow side header unit (7) — similarly the backside [ bridge wall / (39) ] 
serves as a refrigerant outflow side header unit (8). Upper limit opening of notching (39b) of the 
bridge wall (39) of the part II material (32) is closed by the part I material (31), and, thereby, the 
refrigerant passage hole (43) is formed. 

[0086] 

Heat exchange tubing (9) which constitutes the heat exchange nest of tubes (11) of order 
consists of an aluminum extruded section, and two or more refrigerant paths which have the 
shape of flat [ broad to a cross direction ], and are extended in the die-length direction to the 
interior are formed in the shape of juxtaposition. The upper limit section of heat exchange tubing 
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(9) is in the condition to which the upper limit side contacted the tubing receptacle projection 
(26) while being inserted in the tubing insertion hole (19) of the part I material (14) of a 
refrigerant ON appearance side tank (2). It is brazed by the part I material (14) using the wax 
material layer of the part I material (14). Similarly, the lower limit section is in the condition to 
which the lower limit side contacted the tubing receptacle projection (42) while being inserted in 
the tubing insertion hole (36) of the part I material (31) of a refrigerant turn side tank (3), and it 
is brazed by the part I material (31) using the wax material layer of the part I material (31). 
[0087] 

In addition, as heat exchange tubing (9), it may replace with the thing made from an aluminum 
extruded section, and the thing in which two or more refrigerant paths were formed may be used 
by inserting an inner fin in the interior of the welded tube made from aluminum. Moreover, the 
two flat wall formation sections which were formed by performing strip processing to the wax 
material layer side of the aluminum brazing sheet which has a wax material layer on one side, and 
stood in a row through the connection section, The side-attachment-wall formation section 
really fabricated in the shape of upheaval from the side edge of the opposite side with the 
connection section in each flat wall formation section, The plate equipped with two or more 
bridge wall formation sections which set predetermined spacing crosswise [ of the flat wall 
formation section ], and were really fabricated in the shape of upheaval from both the flat wall 
formation section, respectively In the connection section, it may bend in the shape of a hairpin, 
the side-attachment-wall formation sections may be compared, it may braze mutually, and what 
formed the bridge wall by the bridge wall formation section may be used. 
[0088] 

A corrugated fin (12) is formed in both sides in the shape of a wave using the aluminum brazing 
sheet which has a wax material layer, and two or more louvers are formed in the letter of 
juxtaposition at the cross direction in the connection section which connects the wave front 
section and wave pars basilaris ossis occipitalis. The corrugated fin (12) is shared by order both 
the heat exchange nest of tubes (11), and the width of face of the cross direction is almost 
equal about spacing of the front side edge of heat exchange tubing (9) of a before side heat 
exchange nest of tubes (11), and the back side edge of heat exchange tubing (9) of a backside 
heat exchange nest of tubes (11). 
[0089] 

In this evaporator (1), the potential of the surface section from the outermost surface in a heat 
exchange tubing (9) peripheral face to depth d(= 0.15) mm A, The potential of B and a corrugated 
fin (12) for the potential of the core part except the surface section in heat exchange tubing (9) 
C, When potential of the fillet currently formed in the brazing section of heat exchange tubing (9) 
and a corrugated fin (12) is set to D, these relation Like the case of the capacitor (50) 
mentioned above, it is A<=C<=D<B and has become potential A:-850 — 800mV, potential B:-710- 
-670mV, potential C:-850 — 800mV, and potential D:-850 — 800mV. Moreover, the alloy 
presentation of the surface section of heat exchange tubing (9) and a core part and the alloy 
presentation of a corrugated fin (12) are the same as that of the refrigerant flow conduit (53) of 
a capacitor (50) and corrugated fin (54) which were mentioned above. Furthermore, it is the 
same as that of the fillet (59) currently formed in the brazing section of heat exchange tubing 
(9), the refrigerant flow conduit (53) of the capacitor (50) which also mentioned above the alloy 
presentation of the fillet currently formed in the brazing section with a corrugated fin (12), and a 
corrugated fin (54). 
[0090] 

An evaporator (1) is manufactured by brazing a tacking meal and all configuration members 
collectively combining each configuration member. At this time, a heat exchange tubing material 
consists of a tubular body and a Zn thermal-spraying layer formed so that the whole peripheral 
face of a tubular body might be covered like the case of the refrigerant flow conduit material (60) 
which forms the capacitor (50) mentioned above. The alloy presentation of a tubular body and 
the amount of Zn thermal-spraying layer are the same as the refrigerant flow conduit material 
(60) of the capacitor (50) mentioned above. Moreover, corrugated fin material consists of hide 
material by which the clad was carried out to both sides of a core material and a core material 
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like the case of the corrugated fin material (61) which forms the capacitor (50) mentioned above. 
The alloy presentation of a core material and hide material and the rate of a clad of hide material 
are the same as the corrugated fin material (61) of the capacitor (50) mentioned above. 
[0091] 

An evaporator (1) constitutes the refrigerating cycle which uses a chlorofluocarbon system 
refrigerant with a compressor and a capacitor, and is carried in a car, for example, an automobile, 
as a car air-conditioner. 
[0092] 

In two operation gestalten mentioned above, although the heat exchanger by this invention is 
used as the capacitor and evaporator of a car air-conditioner in the car equipped with the car 
air-conditioner which has a compressor, a capacitor, and an evaporator and uses a 
chlorofluocarbon system refrigerant, for example, an automobile, it may be carried in an 
automobile as an oil cooler or a radiator. 
[0093] 

Moreover, the heat exchanger by this invention may be used as the gas cooler and evaporator of 
a car air-conditioner in the car equipped with the car air-conditioner which has a compressor, a 
gas cooler, intermediate heat exchanger, an expansion valve, and an evaporator, and uses C02 
refrigerant, for example, an automobile. 
[Brief Description of the Drawings] 
[0094] 

[Drawing 1] It is the perspective view showing the capacitor for car air-conditioners which 
applied this invention. 

[Drawing 2] In the capacitor of drawing 1 , it is the sectional view expanding and showing the 
brazing section of a refrigerant flow conduit and a corrugated fin. 

[Drawing 3] In the production process of the capacitor for car air-conditioners, it is the sectional 
view expanding and showing the tubing material and fin material before brazing. 
[Drawing 4] the whole evaporator configuration for car air-conditioners which applied this 
invention is shown — it is a notching perspective view a part. 

[Drawing 5] It is the vertical cross section which similarly omitted a part of evaporator for car 
air-conditioners. 

[Drawing 6] It is the decomposition perspective view of the refrigerant ON appearance side tank 
of the evaporator for car air— conditioners. 

[Drawing 7] It is the decomposition perspective view of the refrigerant turn side tank of the 
evaporator for car air-conditioners. 
[Description of Notations] 
[0095] 

(1): The evaporator for car air-conditioners (heat exchanger) 
(9): Heat exchange tubing 
(12): Corrugated fin 

(50): The capacitor for car air-conditioners (heat exchanger) 

(53) : Refrigerant flow conduit (heat exchange tubing) 
(53a): Surface section 

(53b): Core part 

(54) : Corrugated fin 

(59) : Fillet 

(60) : Refrigerant flow conduit material (tubing material for heat exchangers) 
(60a): Tubular body 

(60b): Zn thermal-spraying layer 

(61) : Corrugated fin material (fin material for heat exchangers) 
(61a): Core material 

(61b): Hide material 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0094] 

[Drawing 1] It is the perspective view showing the capacitor for car air-conditioners which 
applied this invention. 

[Drawing 2] In the capacitor of drawing 1 , it is the sectional view expanding and showing the 
brazing section of a refrigerant flow conduit and a corrugated fin. 

[Drawing 3] In the production process of the capacitor for car air-conditioners, it is the sectional 
view expanding and showing the tubing material and fin material before brazing. 
[Drawing 4] the whole evaporator configuration for car air-conditioners which applied this 
invention is shown — it is a notching perspective view a part. 

[Drawing 5] It is the vertical cross section which similarly omitted a part of evaporator for car 
air-conditioners. 

[Drawing 6] It is the decomposition perspective view of the refrigerant ON appearance side tank 
of the evaporator for car air-conditioners. 

[Drawing 7] It is the decomposition perspective view of the refrigerant turn side tank of the 
evaporator for car air-conditioners. 
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[Drawing 1] 




[Drawing 2] 




[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/12/28 



; \jP.20Q4-1 70061, A [DRAWINGS] 



2/5 ^— v 




http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/12/28 



^P,2004-170Q61,A [DRAWINGS] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



\JP.200,4-170Q61,A [DRAWINGS] 



4/5 




[Drawing 71 
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